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THE POST-MORTEM IMBIBITION OF POISONS. 

BY GEORGE B. MILLER, M.D.1 

THE subject is one not only of a highly interesting character 
to the scientific observer, but also an important one from its 

medico-legal aspects. Perhaps the questions which very natu- 
rally first arise, viz., What is its nature and what are its medico- 
legal relations? can be best answered by the following hypo- 
thetical case, which it is hoped will serve to illustrate the sub- 
ject in a manner best calculated to aid in its thorough compre- 
hension. 

Suppose a person dies of a natural cause, and is buried in the 
usual manner in conformity with the established customs of his 
country, the body to all external appearances not having been 
tampered with. Also, that, after the lapse of a few weeks, an indi- 
vidual who had previously introduced into the body, per mouth 
or rectum, a poison or poisonous solution for the purpose of ac- 
cusing an innocent person of a horrible crime, should quietly 
circulate a report that the deceased had been poisoned, and inti- 
mate that the crime had been committed by such and such a per- 
son. With what remarkable lighltning rapidity does a report of 
such a sensational character as this travel from one individual to 
another, rarely ever finding the doors barred, the contrary being 
the rule! This report would in a short space of time reach the 
tribunal of justice, cognizance would be manifested by the 
proper authorities, who would order the body to be exhumed, 
the various organs removed and given in charge of a reliable 
expert, who would subject them to a chemical analysis, which 

1 Inaugural thesis presented to the Faculty of the Medical Department, university 
of Pennsylvania, A. D. I885. 
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would reveal the presence of the suspected poison. The subject 
is not of very recent date as many are led to suppose from the 
meagre account given, if given at all, in some of the standard 
text-books on toxicology of the present day. As far back as the 
time of Orfila, when he swayed as chief of the toxicologists, was 
the subject known, and indeed it appears that almost cotempora- 
neous with the birth of toxicology, already an account of the 
subject appeared. 

In order to see in what light the subject was regarded in 
former times, extracts from the writings of a few authors will be 
here made, as to go over them all would involve a great amount 
of unnecessary labor. How eloquent is the language of Orfila 
on the subject, and in what an exceedingly small number of 
words does he illustrate the whole subject (Orfila on Poisons). 
He writes: " Suppose some wretch, with the design of accusing 
an innocent person of the crime of poisoning, should introduce 
into the digestive canal of a dead body a poisonous solution, 
which would afterwards penetrate by imbibition even to the 
remotest organ from which it would be subsequently extracted 
by the experts, and would lead them to the conclusion that they 
were dealing with a veritable case of poisoning." From the fol- 
lowing it will be readily seen that the celebrated chemist, Sir 
Robert Christison, although not in possession of any evidence of 
crime having been practiced, yet was fully aware of the circum- 
stances under which it might perchance be committed. Says 
Christison: " Although I have never been able to find any 
authentic instance of so horrible an act of ingenuity having been 
perpetrated, it must nevertheless be allowed to be quite possible." 

The realization of the greatness of the crime does not seem to 
be apparent to the wretch who is meditating the commission of 
it, brooding over the insults of another, and holding malice 
against a fellow-mani or especially (as it affords a better chance 
for the full performance of his crime), against one of his relatives, 
and ravenously seeking retaliation; for if it was realized, how is 
it possible that an individual, capable of the perception of right 
and wrong, living in society, constituting a part thereof, mutually 
dependent on and cooperative with his neighbor, could use such 
means for the wicked furtherance of his ends? 

That there have existed in times past among the communities 
of the civilized nations of the world, individuals who have har- 
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bored such hatred toward their fellow-men that they have not 
faltered in carrying their intentions into practice, is manifested 
by the defenses set forth in the trials of various murder cases, 
which are recorded in the annals of the tribunals of justice, not 
only of the New but also of the Old World. 

That in a number of murder cases the defence has been that 
the poison was designedly introduced into the dead body for the 
purpose of crimination is made apparent by the narration of the 
following cases: Professor John J. Reese, M.D., in his article on 
the Post-Mortem Imbibition of Poisons (Transactions of the 
College of Physicians and Surgeons, I877), relates a remarkable 
case of alleged arsenical poisoning, which occurred in one of the 
Western States. The suspicions were exceedingly strong that 
the poison was introduced after death for various reasons. The 
old man having been treated in his last illness for phthisis, 
his physician testifying to his having died of this disease, and to 
his having presented no symptoms of arsenical-poisoning before 
death. 

The body was buried four (4) years, during which time no sus- 
picion of foul play appears to have been entertained. In the 
meantime, the widow again married, and the suspicion of poison- 
ing was bruited about. The woman was accused of the crime, 
the body was exhumed, and a chemical analysis revealed the 
presence of this poison in the stomach and liver. 

The defence was that the poison was designedly introduced 
into the body not very long before the disinterment, the body 
being kept in a vault. The case, singularly enough, having had a 
preliminary hearing, was abandoned. 

Illustrative of the same, we have an article by Dr. Victor C. 
Vaughan (physician and surgeon, Ann Arbor, Michigan, Aug. 
I883): " During the past six months there has been tried in this 
State a murder case, in which the question arose whether arsen- 
ious oxide could diffuse after death, after it had been mixed with 
water, and injected into the rectum or mouth or both." 

Since direct experiments by others, and by the author himself, 
as will be seen hereafter, seem to prove that the absorption 
of poisons after death does take place, it must necessarily 
become an important factor how in such cases to differentiate 
ante-mortem from post-mortem poisoning. The methods are 
very limited. Perhaps the most reliable as well as the most con- 
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elusive evidence of ante-mortem poisoning are the symptoms 
manifested by the patient before death. Of little less importance 
is the revealing of the presence of the poison by chemical analy- 
sis in the interior of a large organ, as for instance, the liver; 
since it does not appear to be likely that a poison introduced after 
death could penetrate by imbibition even to the interior of so 
large an organ. That Professor Reese attaches much importance 
to the detection of the poison within organs will become evident 
by the following extract from the article before mentioned. Says 
Professor Reese: " If the poison were found on the exterior of the 
organs only, and not in their interior, after a careful research, I 
should regard it as a true case of' Post-Mortem Imbibition."' 

In this connection a digression may be allowable relative to the 
impregnation of a dead body from arsenical soil into which it is 
sometimes unfortunately placed. In those cases, where owing to 
suspicions of poisoning it becomes necessary to disinter a body 
for legal purposes, it is often found that the coffin in which the 
remains are deposited has burst open, thus allowing the contents 
to come in contact and mingle with the soil (which in some rare 
instances contains arsenic). At the trial of these cases the counsel 
for the defendant, hard pushed for a defence, and whose only 
resource lies in a choice between " insanity " and "arsenical 
impregnation from the soil," in some cases selects the latter. 
The actions of lawyers in setting forth such groundless defences, 
being cognizant of the impossibility of the transudation taking 
place, and living in the light of present scientific knowledge, 
might be looked upon as of doubtful propriety. Unfortunately, in 
order to show that such a course is frequently pursued, it is only 
necessary to search the actions taken by the Commonwealth in 
the trial of cases of this nature, when it will be found that along 
with a chemical analysis of the organs, there is made also a 
chemical analysis of the soil. Indeed, this mode of action was 
taken in a recent case of arsenical poisoning occurring in this 
city (Philadelphia), in which the prisoner, although twice con- 
victed, has not as yet been sentenced, on account of the existence 
of some of the so-called " technicalities." From the following 
opinions of certain toxicologists who have made it a study, it 
will be seen that it is regarded as impossible for this contamina- 
tion to take place. 

Professor Reese (Proceedings of College of Physicians and 
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Surgeons, i877) says: "In the few cases in which arsenic has 
been discovered in cemetery soils, it has invariably existed in the 
insoluble state generally in combination with either lime or 
iron. Indeed, it cannot be extracted from such soils even by 
boiling water, but the agency of hydrochloric acid is required to 
render it soluble; consequently, it is impossible that arsenic 
should be capable of transudation from the soil into a dead 
body." 

This assertion is corroborated by the direct experiments of 
Orfila (Acad. of Med., June 29, 1847), who showed that bodies 
buried in arsenical earth for a period of three (3) months, did not 
acquire any arsenical impregnation from arsenical soil. But even 
admitting that it is possible for a body to become impregnated 
from arsenical soil, it could be easily determined in case a body 
contained arsenic, whether it derived the poison by contamination 
with earth, or whether the poison was introduced into the body; 
by taking two samples of earth, one from the immediate contact 
with the coffin, and the other from the same strata, but in an adja- 
cent portion of the cemetery, and subjecting both to a chemical 
analysis; if the analysis revealed the poison in the coffin soil, and 
not in the adjacent soil, then it would be evident that the soil was 
contaminated by the body and not the body by the soil. 

With a view of determining whether it is possible for a poison 
introduced into a dead body, to penetrate through the various 
organs, and be recovered by chemical analysis, a series of experi- 
ments were conducted. 

A small dog was killed, and into the stomach was introduced, 
by means of a flexible catheter, two ounces of water containing 
twenty grains of arsenious oxide. The animal was placed in a 
pine box, buried, and at the expiration of sixty days was 
exhumed. The following organs, viz., the stomach, liver, kid- 
neys, lungs, heart and brain, were then removed. On the surface 
of the organs were observed brownish-black spots. The organs 
were found to be in a remarkable state of preservation, especially 
the kidneys. The brain was only slightly broken down, but the 
dura mater was intact. A bright yellow spot of the size of a small 
pea was observed on the urinary bladder. 

The organs removed were placed in separate glass jars, and 
then subjected to a chemical analysis. The process employed 
for the recovery of the arsenic being the "Frenious and Babo" or 
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the hydrochloric acid and potassium-chlorate method, with the 
purification method of Otto. These are as follows: "The organ 
is cut into small pieces, and hydrochloric acid and water added. 
The mass is heated to near but not quite the boiling point on a 
sand bath. Potassium chlorate is added, in portions, the mass 
being stirred continually. The chlorine evolved disintegrates the 
organic matter. The mass is stirred and heated until all the chlo- 
rine is driven off, and it becomes homogeneous. The volume is 
kept up by adding water. Allow to cool and transfer to a moist 
linen strainer, and strain until the filtrate is clear, restraining all 
that is turbid. The residue is washed well with water. The 
arsenious oxide has been oxidized by the potassium chlorate 
to arsenic oxide. Reduce to arsenious oxide by adding an 
excess of a solution of sulphurous acid gas, the excess of gas 
being known by the odor. 

The mass is evaporated to twice the volume of hydrochloric 
acid used; cool and filter if necessary. Thoroughly saturate while 
warm with a washed stream of sulphuretted hydrogen, which will 
throw down the arsenious oxide, organic matter, sulphur and the 
sulphides of other metals. Filter, wash the residue until the 
washings are free from chlorine. The residue is washed with a 
few c. c. of water containing ammonium hydrate. The sulphide 
of arsenic will be dissolved by the ammonia water and pass 
through. Evaporate to dryness in a water-bath, and add a few 
drops of nitric acid to destroy the organic matter; the nitric acid 
will also oxidize the sulphide of arsenic to arsenic oxide. Evapo- 
rate to dryness and repeat until the mass has a yellow color. To 
the dry residue add a small quantity of a solution of potassium 
hydrate and powdered carbonate of soda, and evaporate again. 
The potassium hydrate will combine with the arsenic oxide, form- 
ing potassium arsenate. Evaporate to dryness, and add three or 
four drops of concentrAted sulphuric acid. Heat on naked flame 
until vapors of sulphuric acid cease to arise. The sulphuric acid 
will clear the organic matter. Pulverize the residue if necessary, 
add 25 c. c. of water, and one drop of sulphuric acid to acidulate. 
Boil and filter. The filtrate which contains arsenic oxide should 
be colorless. Reduce arsenic oxide to arsenious oxide by an 
excess of a solution of sulphurous acid. Concentrate until all of 
the sulphurous acid is gone, and about 20 c. c. remain. 

The reagents employed in the extraction of arsenic, themselves 
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frequently contain this substance, notably those of zinc and sul- 
phuric acid; hence, it becomes necessary to test all reagents to 
determine that they are absolutely free from this poison. None 
but "chemically pure " reagents were employed, the sulphuric 
acid being found to be such after subjecting it to Marsh's test. 
On the application of Reinsch's test to the hydrochloric acid and 
copper foil, they also proved to be reliable. Summza;jl of results 
obtained by cleinical acnlysis of t1/e organs removed frown dog coi- 
taining arsenic: The extracts obtained from the stomach, liver, 
kidneys, lungs, heart and brain were subjected to Reinsch's test, 
and from all of these organs arsenic was recovered. In each case 
a sublimate was obtained on the side of the reduction tube, which, 
placed under the microscope, revealed the presence of arsenic by 
exhibiting many beautifully formed octahedral crystals. It should 
be remarked that the results obtained from the examination of 
these organs were about equally striking, with the exception of 
the brain, which gave somewhat less marked reactions. 

On examining the literature of the subject of the "Post- 
mortem imbibition of poisons," it will become apparent that it 
has not received the amount of attention it so justly deserves. 
Indeed, so far as the writer has been able to learn the only inves- 
tigations pertaining to the subject are those of Drs. Victor C. 
Vaughn, Kedzie and George McCracken. 

Dr. Vaughn in the first of his experiments (physician and sur- 
geon, Ann Arbor, Michigan, August, I883), used a musk-rat, 
injecting into the mouth and rectum by means of a syringe fifty 
(50) grains of arsenious acid suspended in cold water. The rat 
was buried twenty-five (25) days, and the organs subjected to a 
chemical analysis, which revealed the presence of this poison in 
the kidneys, liver, lungs, stomach and contents, large intestine, 
small intestine, heart and brain. In his second experiment a 
cadaver was used, an unweighed quantity of arsenious oxide was 
introduced into the mouth and rectum, the body being then 
placed in a cellar for twenty-five (25) days. The brain was broken 
down, and in a semi-fluid condition, the rest of the organs firm. 
Chemical analysis revealed the poison in the right and left kid- 
ney, liver, lower lobe of right lung, heart, rectum, spleen, stomach 
and brain. 

Dr. Kedzie ofthe Michigan Agricultural College, working inde- 
pendently, made experiments on a cat with like results. In again 
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referring to the results of the experiments by the writer, it will be 
seen that arsenic was recovered from the brain of the animal into 
which this poison had been introduced. The fact that a poison, 
introduced after death, can penetrate through the various tis- 
sues and saturate the great nerve centers, protected and sur- 
rounded as they are by a bony casing, must be looked upon as 
an astonishing as well as an interesting fact. Upon this point Dr. 
Reese (Transactions of College of Physicians and Surgeons, 
i 877), observes: " It is scarcely conceivable that a poison intro- 
duced into a body after death could penetrate by imbibition 
within the cavity of the cranium and spinal cord." 

In the experiments of Dr. Vaughn, the following explanation is 
offered for having found arsenic in the brain, viz., " In injecting 
the solution into the mouth, the syringe used clogged up, and on 
attempting to force it free, a portion of the fluid was observed to 
flow from the nostrils, some of this fluid probably adhered to the 
pharynx." 

In the writer's experiments, when the dogr employed was being 
placed in the box, a small amount of fluid was observed to trickle 
from the nostrils. Whether the presence of arsenic in the brain 
was due to the foregoing accident or not is uncertain. In a 
series of experiments on " Post-Mortem Imbibition of Poisons," 
Dr. Geo. McCracken introduced the three poisons, viz., arsenic; 
tartar emetic and corrosive sublimate, and subsequently recovered 
them by chemical analysis from several organs. 

Though always allowable, it is not our purpose to attempt to 
draw positive deductions from the facts adduced, but rather to 
allow our own results, which have been gained by a strictly scien- 
tific process, to speak for themselves. In conclusion, however, it 
may be remarked that the hypothesis that arsenic through the 
process of post-mortem imbibition from the alimentary canal is, 
by careful chemical ahalysis, discoverable in the brain, receives 
entire confirmation from the present researches. 
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